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(54) LIQUID CRYSTAL PROJECTION TYPE DISPLAY 

(57)Abstract: 

PURPOSE: To improve the picture quality of a TFT 
(Thin-Film-Transistor) liquid crystal panel used for 
projection type television by decreasing the projection- 
side reflection factor of the liquid crystal panel and 
reducing unnecessary reflection caused with optical 
components. 

CONSTITUTION: The liquid crystal panel consists of a 
glass substrate 200 on the side where TFTs are 
laminated, a glass substrate 201 which is provided 
opposite the glass substrate 200 and has BM laminated, 
pixel electrodes 131a, 131b, and 131c, a projection film 
302, and an orienting film 303, a counter electrode 301, 
BM film 101a, 101b which are laminated on the glass 
substrate 200, an orienting film 304, and a liquid crystal 
layer 400 changed between orienting films 303 and 304; 
and the glass substrate 201 is coated with low-reflective 
films 202a and 202b. 
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CLAIMS _ 

[Claim(s)] , , . , __ , . . 

[Claim 1] The 1st glass substrate which forms the pixel electrode driven by TFT thenceforth, 
TFT). The 2nd glass substrate which forms the electrode which counters the pixel electrode of 
this 1st glass substrate, this — the liquid crystal panel which comes to enclose liquid crystal 
material with the gap of the 1st and this 2nd glass substrate The light source which carries out 
incidence of the light to the 2nd glass-substrate side of this liquid crystal panel. The 1st 
polarizer formed between the 2nd polarizer formed between this light source and this 2nd glass 
substrate, the lens which projects the light which penetrated the 1st glass-substrate side of this 
liquid crystal panel, and this 1st glass substrate and this projection lens. It is the liquid crystal 
projection type display equipped with the above, and is characterized by applying the film of a 
low reflection factor to the optical outgoing radiation side of this 1st glass substrate. 
[Claim 2] The 1st glass substrate which forms the pixel electrode driven by TFT. The 2nd glass 
substrate which forms the electrode which counters the pixel electrode of this 1st glass 
substrate, this — the liquid crystal panel which comes to enclose liquid crystal material with the 
gap of the 1st and this 2nd glass substrate The light source which carries out incidence of the 
light to the 2nd glass-substrate side of this liquid crystal panel. The 1st polarizer formed 
between the 2nd polarizer formed between this light source and this 2nd glass substrate, the 
lens which projects the light which penetrated the 1st glass-substrate side of this liquid crystal 
panel and this 1st glass substrate and this projection lens. It is the liquid crystal projection type 
display equipped with the above, and is characterized by applying the film of a low reflection 
factor to this 1st polarizing plate. 

[Claim 3] The 1st glass substrate which forms the pixel electrode driven by TFT. The 2nd glass 
substrate which forms the electrode which counters the pixel electrode of this 1st glass 
substrate, this — the liquid crystal panel which comes to enclose liquid crystal material with the 
gap of the 1st and this 2nd glass substrate The light source which carries out incidence of the 
light to the 1st glass-substrate side of this liquid crystal panel. The 2nd polarizer formed 
between the 1st polarizer formed between this light source and this 1st glass substrate, the lens 
which projects the light which penetrated the 2nd glass-substrate side of this liquid crystal 
panel and this 2nd glass substrate and this projection lens. It is the liquid crystal projection type 
display equipped with the above, and is characterized by applying the film of a low reflection 
factor to the field as for which the light of this 2nd glass substrate carries out outgoing radiation. 

[Claim 4] The 1st glass substrate which forms the pixel electrode driven by TFT. The 2nd glass 
substrate which forms the electrode which counters the pixel electrode of this 1st glass 
substrate, this — the liquid crystal panel which comes to enclose liquid crystal material with the 
gap of the 1st and this 2nd glass substrate The light source which carries out incidence of the 
light to the 1st glass-substrate side of this liquid crystal panel. The 2nd polarizer formed 
between the 1st polarizer formed between this light source and this 1st glass substrate, the lens 
which projects the light which penetrated the 2nd glass-substrate side of this liquid crystal 
panel and this 2nd glass substrate and this projection lens. It is the liquid crystal projection type 
display equipped with the above, and is characterized by applying the film of a low reflection 



factor to this 2nd polarizing plate. _ , . 

[Claim 5] The 1st glass substrate which forms the pixel electrode driven by TFT. The 2nd glass 
substrate which forms the electrode which counters the pixel electrode of this 1st glass 
substrate, this — the liquid crystal panel which comes to enclose liquid crystal material with the 
gap of the 1st and this 2nd glass substrate The light source which carries out incidence of the 
light to the 2nd glass-substrate side of this liquid crystal panel. The 1st polarizer formed 
between the 2nd polarizer formed between this light source and this 2nd glass substrate, the 
lens which projects the light which penetrated the 1st glass-substrate side of this liquid crystal 
panel, and this 1st glass substrate and this projection lens. It is the liquid crystal projection type 
display equipped with the above, and is characterized by preparing the 3rd glass substrate which 
applied the film of a low reflection factor between this 1st glass substrate and a projection lens. 
[Claim 6] The 1st glass substrate which forms the pixel electrode driven by TFT. The 2nd glass 
substrate which forms the electrode which counters the pixel electrode of this 1st glass 
substrate, this — the liquid crystal panel which comes to enclose liquid crystal material with the 
gap of the 1st and this 2nd glass substrate The light source which carries out incidence of the 
light to the 1st glass-substrate side of this liquid crystal panel. The 2nd polarizer formed 
between the 1st polarizer formed between this light source and this 1st glass substrate, the lens 
which projects the light which penetrated the 2nd glass-substrate side of this liquid crystal 
panel and this 2nd glass substrate and this projection lens. It is the liquid crystal projection type 
display equipped with the above, and is characterized by preparing the 3rd glass substrate which 
applied the film of a low reflection factor between this 2nd glass substrate and a projection lens. 
[Claim 7] the [ the liquid crystal panel which applied the aforementioned low reflective film in the 
claim 1 or any 1 term of 6, the 1st polarizing plate, the 2nd polarizing plate, or ] — 3 board 
method liquid crystal projection type display characterized by changing using either of the 3 

glass substrates . 
[Claim 8] the [ the liquid crystal panel which applied the aforementioned low reflective film in the 
claim 1 or any 1 term of 6, the 1st polarizing plate, the 2nd polarizing plate, or ] — the veneer 
method liquid crystal projection type display characterized by changing using either of the 3 
glass substrates 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , ., 

[Industrial Application] this invention is concerned with the liquid crystal panel used tor 
projected type television, and a reflection factor is related with the composition of a low liquid 
crystal panel with the liquid crystal panel especially using TFT (Thin-Film-Transistor : TFT). 

[0002] . . 

[Description of the Prior Art] If a liquid crystal panel is divided roughly, it can divide into two 
kinds a simple matrix liquid crystal panel and an active-matrix liquid crystal panel. The former is 
represented by the STN liquid crystal panel driven on both sides of the liquid crystal material of 
STN (Super-Twist-Nematic) by the simple electrode. The latter is represented by the TFT liquid 
crystal panel which drives the liquid crystal material of TN (Twist-Nematic) by ON/OFF 
switching of TFT (Thin-Film-Transistor : TFT). Although the direction of the latter TFT liquid 
crystal panel is excellent in quality of image, it is difficult to manufacture a large-sized liquid 
crystal panel. For this reason, development of projected type television which projects a large 
sized screen using a TFT liquid crystal panel is performed briskly. The theoretic composition of 
the structure of this liquid crystal panel and projected type television using this is detailed on 
"the flat display 91 " (Nikkei EREKUROTONIKUSU 1 991 ). 

[0003] Liquid crystal projection type TV has the feature that it is comparatively easy to make a 
screen bright, by enlarging the quantity of light of the light source small and lightweight. Since a 
projection screen will become dark inevitably if a projection screen is large-sized-ized, 
increasing the quantity of light of the light source in parallel is performed. 

[0004] If the quantity of light of the light source is increased, the phenomenon in which become 
easy to produce the optical leak by the TFT which exists in the interior of a liquid crystal panel, 
and the brightness ratio (contrast ratio) of the black of the display screen and wh.te falls will be 
seen. As this cure, the metal membrane of the gate is made large or area of a black matrix 
(henceforth, BM) is enlarged so that TFT may be shaded. 

[0005] , . J. - 

[Problem(s) to be Solved by the Invention] Thereby, although the contrast fall by optical leak can 
be prevented, on the other hand, the unnecessary light reflex in a gate electrode or the metal 
side of BM increases, and it attracts the fall of the contrast in minute area. That is, on the 
screen on which white and black are intermingled, the light which penetrated the portion of the 
white of a liquid crystal panel will turn into the unnecessary reflected light, will jump into a part 
for a black display, and will spoil contrast remarkably. 

[0006] There is not little unnecessary reflected light, when the light which penetrated the liquid 
crystal panel reflects by optics, such as prism and a projection lens, this light reflects in respect 
of the outgoing radiation of a liquid crystal panel again and it is not only generated inside a liquid 
crystal panel, but is generated. The reflected light which produces the unnecessary reflected 
light which has a bad influence on quality of image in respect of the outgoing radiation of this 
liquid crystal panel is most. 

[0007] As for this unnecessary reflected light produced in respect of liquid crystal panel outgoing 
radiation, it is common by giving a multilayer coating tip to prism and a projection lens to lessen 



the reflected light in an optic and to reduce it Furthermore, a policy which constitutes the gate 
electrode of TFT and BM from a metal with a low reflection factor is also considered. However, it 
is a special metal with a metal with a low reflection factor difficult to etch, for example, a chrome 
oxide etc., and it is not completeness that treatment by the usual TFT formation process is not 
easy and the reflected light in the glass interface of a liquid crystal panel remains etc. 
Therefore the unnecessary reflected light produced in respect of the outgoing radiation of this 
liquid crystal panel was set to one of the obstacles which realizes high brightness and the screen 
of high contrast by the projected type liquid crystal display. 

[Means for Solving the Problem] In this invention, in order to reduce the reflection factor in the 
outgoing radiation side of this liquid crystal panel, by the pattern according to the opening 
configuration of a liquid crystal panel, and the degree of incident angle of light, on the glass 
substrate by the side of the outgoing radiation side of a liquid crystal panel, the low reflective 
film which is hard to reflect or it absorbs light is applied by printing or RISOGURAFU, and is 
formed. Or the glass and the polarizing plate which applied the above-mentioned low reflective 
film are stuck to the above-mentioned liquid crystal panel, and are arranged. 
[0009] 

[Function] The light reflected from optics, such as prism and a projection lens, is almost 
absorbed by the above-mentioned low reflective film. For this reason, even if the light which 
penetrated a part for a bright display locally [ a liquid crystal panel ] reflects with a projection 
lens it does not become stray light but the influence of the unnecessary reflected light to other 
dark portions decreases. Therefore, the contrast of the display screen increases by leaps and 
bounds. 

[0010] . . 

[Example] Hereafter, the example of this invention is explained in detail using a drawing. 
[0011] Drawing 1 is the optical block diagram of the liquid crystal projection type display using 3 
board liquid crystal panel for the 1st example of this invention being shown. 
[0012] It is the example of the optical system which used prism for - composition, the optical 
block diagram of drawing 1 — the spectrum of red-green blue (RGB) 3 color — the white light 
source 13, a reflecting mirror 12, and 3 colored light — a spectrum — prism 11 and the plane 
mirrors 15a and 15b for B — the plane mirrors 14a and 14b for R — and it distinguished by the 
suffix of red (R). green (G), and blue (B), respectively — It consists of the field lenses 5R, 5G, 
and 5B, the polarizing plates 3R, 3G, and 3B by the side of incidence, the low reflective films 2R 
and 2G, 2B, liquid crystal panels 1R. 1G, and 1B, polarizing plates 4R, 4G, and 4B by the side of 
outgoing radiation, 3 colored-light composition prism 10, and a projection lens 16. 
[0013] A spectrum is carried out to three colors of RGB by prism 1 1. the white light from the 
light source 13 — a spectrum — R light, respectively Plane mirrors 14a and 14b, field lens 5R, 
polarizing plate 3R, It passes along the path of liquid crystal panel 1R, low reflective film 2R, and 
polarizing plate 4R. B light Plane mirrors 15a and 15b. Field lens 5B. polarizing plate 3B. liquid 
crystal panel 1B. low reflective film 2B. the path of polarizing plate 4B — a passage — G light 
field lens 5G, polarizing plate 3G, and liquid crystal panel 1G — low — the path of reflective film 
2G and polarizing plate 4G — a passage — the synthetic prism 10 — compounding — having 
had — after — projection — a lens — 16 — projecting — having . 

[0014] Drawing 2 is the plan (a) and cross section (b) of a pixel for explaining the relation 
between the liquid crystal panels 1R, 1G, and 1B shown in drawing 1 . and the low reflective films 
2R and 2G and 2B. The pixel of drawing 2 (a) consists of the drain wires 130a and 130b which 
supply a signal, the gates 120a and 120b which turn on TFT and are turned off, a-Si140 which 
constitutes the channel of TFT, a source electrode 150, a pixel electrode 110. and BM opening 
100 of a pixel. The glass substrate 201 of the side which drawing 2 (b) is a cross section meeting 
the line LM of drawing 2 (a), and carries out the laminating of the TFT. The glass substrate 200 
of the side which counters this glass substrate 201. and prepares, and carries out the laminating 
of the BM, The pixel electrodes 131a, 131b, and 131c which carry out a laminating to this glass 
substrate 200 and a protective coat 302, and the orientation film 303, It consists of the liquid 
crystal layer 400 enclosed between the BM films 101a and 101b which carry out a laminating to 



this glass substrate 200 and the counterelectrode 301, the orientation film 304, and this 
orientation film 303,304, and the low reflective films 202a and 202b applied to this glass 
substrate 201. . 

[0015] In addition, after patternizing the method of applying coloring matter, such as a pigment 
system, by printing, and forming it as the formation method of the low reflective films 202a and 
202b, or an optical binder with lithography and giving adhesiveness partially, there are a method 
of making the coloring matter of these pigment systems stick, and forming, the method of 
patternizing with lithography the resist film which mixed and applied the pigment, and forming it, 
etc Since coloring matter is applied to the exterior of a liquid crystal panel by these methods, it 
is possible to choose the quality of the material of coloring matter etc.. without taking into 
consideration the influence on TFT or liquid crystal material. 

[0016] A beam of light shall carry out incidence from a glass-substrate 200 side, and a beam of 
light 11 represents 12 with the example shown in drawing 2 (b) with the beam of light with most 
frequency of the incident lights. A beam of light 11 touches the edge B of low reflective film 202a 
by the optical path by which arrangement of the low reflective films 202a and 202b passes along 
the edge A of BM film 101a, respectively, and it is made for a beam of light 12 to touch the edge 
D of low reflective film 202b by the optical path passing through the edge C of BM film 101b. 
That is, when the vertical distance between L2 and CD of those is set [ the lap distance of BM 
film 101a and low reflective film 202a / the vertical distance between L1 and its AB ] to D2 for 
the lap distance of D1 and BM film 101b, and low reflective film 202b, the incident angles thetal 
and theta2 of beams of light 11 and 12 are [0017]. 
[Equation 1] Lk**tanthetakxDk (1 however, k= 2) 

It is in ******. When incident angle thetal **5 degree and distance D1**0.7mm are used as an 
example in a projection display, it is about L1**60micro. 

[0018] Although low reflective films 202a and 202b hardly affect it to the light which carries out 
incidence of the arrangement of this drawing 2 (b) from a glass-substrate 200 side, and passes 
opening with the BM films 101a and 101b. to the light which reflects from projection optical 
system etc. and carries out incidence from a glass-substrate 202 side, low reflective films 202a 
and 202b serve as an absorber, and it is effective in the ability to be able to reduce reflection of 
unnecessary light. 

[0019] even when the low reflective films 202a and 202b are applied to a glass substrate 201 
regardless of above several 1, it is effective in reducing reflection of unnecessary light — the 
low reflective films 202a and 202b serve as an absorber to the light which carries out incidence 
from a glass-substrate 200 side, and passes opening with the BM films 101a and 101b. and a 
substantial numerical aperture falls Therefore, these BM films 101a and 101b and the low 
reflective films 202a and 202b are similarity patterns, and it is effective in the ability to reduce 
unnecessary light easily by considering as physical relationship to which the edge of the pattern 
is equal. Furthermore, you have to change the physical relationship of the BM films 101a and 
101b and the low reflective films 202a and 202b so that the degree of incident angle of an 
incident light may explain below strictly. Hereafter, the example of physical relationship in case 
the degrees of incident angle differ using drawing 3 - drawing 8 is explained. 
[0020] The incident light of drawing 3 to a liquid crystal panel is convergence light, respectively 
The left end of a liquid crystal panel (L), The incident angle theta of the beams of light IL, IC, and 
IR in a center (C) and a right end (R) in the center of a liquid crystal panel thetaC (- 
perpendicular), It is the cross section of a liquid crystal panel for explaining an example of the 
physical relationship of the BM film 101-1 - 101-n, and the low reflective film 202-1 - 202-n 
about the example in the case of being thetaR at thetaL and a right end at the left end. in 
addition about that from which a place differs by the same component Suffix 1-n by the number 
of an array pixel or a left end (L), a center (C), It distinguishes by the right end (R) suffix, about 
the former The BM film 101-1 - 101-n, Like the low reflective film 202-1 - 202-n, it wrote and 
was written as the glass substrates 201 L, 201 C, and 201 R for TFT, or the glass substrates 200L, 
200C, and 200R for BM about the latter. 

[0021] In drawing 3 , the lap distance of the right end side AL of the BM film 100-1 and the right 
end side BL of the low reflective film 202-1 in a liquid crystal panel left end LL-|BL-AL|, The lap 



distance of the left end side AC of BM film 100- (i+1) and the left end side BC of low reflective 
film 202- (i+D in the center of a liquid crystal panel LC=|BC-AC|, Lap distance of the left end 
side AR of BM film 100-n at the right end of a liquid crystal panel and the left end side BR of low 
reflective film 202-n is made into LR=|BR-AR|, and the relation between incident angle thetaL of 
incident rays IL, IC, and IR, thetaC=90 degree, and thetaR is the following formula [0022]. 
[Equation 2] 

Lk**tanthetakxDk (however, k=l_ C, R ) 

******** — the low reflective film 202-1 - 202-n are arranged like That is, since a beam of 
light IC carries out incidence perpendicularly in the center of a liquid crystal panel of drawing 3 , 
it is LC**0 and at the left end of a liquid crystal panel, it is BR-AR=LR>0 (the direction at the 
left end of [ BR ] low reflective film 202-n has overflowed) Bl_-AL=LL>0 (the right end BL of the 
low reflective film 202-1 has overflowed), and at the right end of a liquid crystal panel. 
[0023] It is the end face of the low reflective film 202-1 - 202-n, or the BM film 101-1 - 101-n. 
In addition the relation of end faces contrary to the above-mentioned publication, For example, 
"the relation of the left end side AC of BM film 100- (i+1) and the left end side BC of low 
reflective film 202- (i+1) in the center of a liquid crystal panel" to explanation of above- 
mentioned drawing 3 is received, "the relation between the right end side of BM film 100- (.+1) m 
the center of a liquid crystal panel, and the right end side of low reflective film 202- (.+1) which 
is a relation of reverse end faces — the ends of a liquid crystal panel — removing — the 
relation of a flash — reverse — a bird clapper — drawing 3 — obvious — it is . 
[0024] The incident light of drawing 4 is convergence light, respectively The left end of a liquid 
crystal panel (L), The incident angle theta of the beams of light IL, IC, and IR in a center (C) and 
a right end (R) in the center of a liquid crystal panel thetaC, It is the cross section of a liquid 
crystal panel for explaining the relation between the BM film 101-1 - 101-n, and the low 
reflective film 202-1 - 202-n about the example in the case of being thetaR (- perpendicular) at 
thetaL and a right end at the left end. In addition, the same number was attached about the 
same component part as drawing 3 . 

[0025] Also in drawing 4 the lap distance of the right end side AL of the BM film 100-1 at the 
left end of a liquid crystal panel, and the right end side BL of the low reflective film 202-1 LL 
The lap distance of the left end side AC of BM film 100- (i+1) of the center of a liquid crystal 
panel and the left end side BC of low reflective film 202- (i+1) LC, Lap distance of the left end 
side AR of BM film 100-n at the right end of a liquid crystal panel and the left end side BR of low 
reflective film 202-n is set to LR. Incident angle thetaL of incident rays IL, IC, and IR, thetaC, 
and a thetaR=90 degree relation arrange the low reflective film 202-1 - 202-n, respectively, so 
that two above may be filled. That is, since a beam of light IR carries out incidence 
perpendicularly in the right end of drawing 4 , it is LR**0, and in the center, it is BL-AL-LL>0 
(the right end BL of the low reflective film 202-1 has overflowed) in AC-BC=LC>0 (the direction 
at the left end of [ AC ] BM film 101- (i+1) has overflowed), and a left end. 

[0026] In addition, an incident light is convergence light and the relation to right-and-left reverse 
shown by drawing 4 only becomes about the example in the case of carrying out incidence 
perpendicularly in a liquid crystal panel left end. ... 
[0027] Drawing 5 is the cross section of a liquid crystal panel for explaining the relation between 
the BM film 101-1 - 101-n, and the low reflective film 202-1 - 202-n about an example in case 
the incident light to a liquid crystal panel is emission light, and the incident angle theta of the 
beams of light IL, IC. and IR in the left end (L) of a liquid crystal panel, a center (C), and a right 
end (R) differs from thetaL at a perpendicular and a left end, respectively and it differs from 
theta 

[0028] Also in drawing 5 the lap distance of the right end side AL of the BM film 100-1 at the 
left end of a liquid crystal panel, and the right end side BL of the low reflective film 202 1 LU 
The lap distance of the left end side AC of BM film 100- (i+1) of the center of a liquid crystal 
panel, and the left end side BC of low reflective film 202- (i+1) LC, Lap distance of the left end 
side AR of BM film 100-n at the right end of a liquid crystal panel and the left end side BR of low 
reflective film 202-n is set to LR. The relation between incident angle thetaL of incident rays IL, 
IC, and IR, thetaC=90 degree, and thetaR arranges the low reflective film 202-1 - 202 n, 



respectively, so that two above may be filled. That is, since a beam of light IC carr.es out 
incidence perpendicularly in the center of a liquid crystal panel of drawing 5 it is LC**0 and at 
the left end of a liquid crystal panel, it is AR-BR=LR>0 (the direction at the left end of [ AL ] BM 
film 101-N has overflowed) AL-BL=LL>0 (the right end AL of the BM film 101-1 has overflowed), 

and at the right end of a liquid crystal panel. 

[0029] Drawing 6 is the cross section of a liquid crystal panel for explaining the relation between 
the BM film 101-1 - 101-n, and the low reflective film 202-1 - 202-n about an example in case 
the incident light to a liquid crystal panel is parallel light and each of incident angle thetaL of the 
beams of light IL IC, and IR in the left end (L) of a liquid crystal panel, a center (C), and a right 
end (R), thetaL. and thetaR is 90 degrees, respectively. 

[0030] Also in drawing 6 the lap distance of the right end side AL of the BM film 100-1 1 at the 
left end of a liquid crystal panel, and the right end side BL of the low reflective film 202-1 LL 
The lap distance of the left end side AC of BM film 100- (i+1) of the center of a liquid crystal 
panel and the left end side BC of low reflective film 202- (i+1) LC, If lap distance of the left end 
side AR of BM film 100-n at the right end of a liquid crystal panel and the left end side BR of low 
reflective film 202-n is set to LR An R= 90 degree [ of incident angle theta L=theta C=theta of 
incident rays IL, IC. and IR ] relation arranges the low reflective film 202-1 - 202-n respectively, 
so that two above may be filled. That is. since it has set to the liquid crystal panel of drawing 6 
and incidence also of the beam of light of a gap is carried out perpendicularly, it is 
LC**LL**LR**0, and the end face of the BM film 101-1 - 101-n, and the low reflective film 
202-1 - 202-n is arranged so that all may gather mostly. 

[0031] Although drawing 7 is parallel light with bad parallelism and the incident light to a liquid 
crystal panel carries out incidence perpendicularly as an average at the left end (L) of a liquid 
crystal panel, a center (C), and a right end (R). respectively It becomes the incident light of 
beams of light IL. IC. and IR from the drawing diagonal left, respectively. From the diagonal right, 
it is the incident light of beam-of-light IL", IC*, and IR', respectively, the — dispersion — 
respectively - theta - L - theta - L - theta - R - and - theta - L - - theta - L_ 

_ • theta — R — ' — it is — a case — an example — ******** BM a film 1U1 

_ one 101 n — low — reflection — a film — 202 one 202 

— n — a relation — explaining — a sake — a liquid crystal panel 

[0032] Also in drawing 7 the lap distance of the right end side AL of the BM film 100-1 1 at the 
left end of a liquid crystal panel, and the right end side BL of the low reflective film 202-1 LL 
The lap distance of the left end side AC of BM film 100- (i+1) of the center of a liquid crystal 
panel and the left end side BC of low reflective film 202- (i+1) LC, By setting lap distance of the 
left end side AR of BM film 100-n at the right end of a liquid crystal panel, and the left end side 
BR of low reflective film 202-n to LR. a relation with the incident angle of incident ray IL . and IC 
and IR arranges the low reflective film 202-1 - 202-n. respectively, so that two above may be 
filled. Namely, [0033] 

[Equation 3] LK ** tanthetaK'x DK (however, k=L) 

[0034] 

[Equation 4] 

Lk ** tanthetak x Dk (however, k=C, R ) . 
The low reflective film 202-1 - 202-n are arranged so that it may become. This the relation ot 
the end face of the BM film 101-1 - 101-n, and the low reflective film 202-1 - 202-n each — ^ 
right end — a field — a relation — ******** — the diagonal right — from — an incident ray ^ 
[|_ _ ■ _ IC — ' — IR — ' — an incident angle — theta — L ' theta — L — ' theta 
r — • — having used — the above — a number — three — following — About the relation of a 
left end side, it means following four above which used incident angle thetaL of the incident rays 
IL IC and IR from the diagonal left, thetaL, and thetaR. Consequently, it becomes the structure 
which also protrudes the end face of which BM film 101-1 - 101-n rather than the end face of 
the low reflective film 202-1 - 202-n. 

[0035] Although drawing 8 is parallel light with bad parallelism and the mc.dent light to a liquid 
crystal panel carries out incidence perpendicularly as an average at the left end (L) of a liquid 
crystal panel, a center (C). and a right end (R). respectively It becomes the incident l.ght of 



beams of light IL IC and IR from the drawing diagonal left, respectively. From the diagonal right, 
it is the incident 'light of beam-of-light IL', IC, and IR', respectively, the — dispersion — 
respectively - theta - L - theta - L - theta - R - ^ ~ ^Ol"- - 

_ • theta — R — — it is — a case — an example — ******** — bM a mm iu i 

__ one 101 n — low — reflection — a film — 202 one 202 

_ n __ a relation — drawing 7 — differing — an example — explaining 

[0036] Also in drawing 8 the lap distance of the right end side AL of the BM film 100-1 at the 
left end of a liquid crystal panel, and the right end side BL of the low reflective film 202-1 LL 
The lap distance of the left end side AC of BM film 100- (i+1) of the center of a liquid crystal 
panel and the left end side BC of low reflective film 202- (i+1) LC, By setting lap distance of the 
left end side AR of BM film 100-n at the right end of a liquid crystal panel, and the left end side 
BR of low reflective film 202-n to LR, a relation with the incident angle of an mc.dent ray IL, IC , 
and IR' arranges the low reflective film 202-1 - 202-n, respectively, so that two above may be 
filled. Namely, [0037] 

[Equation 5] LK ** tanthetaK x DK (however, k=L) 

[0038] 

[Equation 6] 

Lk ** tanthetak'x Dk (however, k=C, R ) 

It comes out. This the relation of the end face of the BM film 101-1 - 101-n, and the low 
reflective film 202-1 - 202-n Five above which used incident angle thetaL of the incident rays 
IL IC and IR from the diagonal left, thetaL, and thetaR about the relation of each right end side 
is 'followed, a left end — a field — a relation — ******** — the diagonal right — from — an 
incident ray — IL — * — IC — ' IR ' an incident angle - theta — L — - theta 
_ • _ theta — r — ' — having used — the above — a number — six — following — things 
meaning . Consequently, it becomes the structure which also protrudes the end face of which 
low reflective film 202-1 - 202-n rather than the end face of the BM film 101-1 - 101-n The 
physical relationship of the end face of this low reflective film 202-1 - 202-n, and the BM film 
101-1 - 101-n of the physical relationship shown in drawing 7 is reverse. 

[0039] The explanation from above-mentioned drawing 2 to drawing 8 is an example at the time 
of using the liquid crystal panel of the structure in which light carries out incidence from the 
glass substrate 200 by the side of BM as shown in drawing 2 as liquid crystal panels IR, 1U and 
1B of drawing 1 . Carrying out incidence from the glass substrate 201 by the side of TFT as 
incidence of light is also considered, and the example in this case is shown in drawing 9 . 
[0040] Drawing 9 is the cross section of the pixel for explaining the relation between the BM 
films 101a and 101b in case optical incidence carries out incidence from the glass-substrate 201 
side by the side of TFT, and the low reflective films 202a and 202b. The glass substrate 201 of 
the side which that of the component of drawing 8 is the same as that of drawing 2 (b). and 
carries out the laminating of the TFT, The glass substrate 200 of the side which counters this 
glass substrate 201, and prepares, and carries out the laminating of the BM The p.xel electrodes 
131a 131b and 131c which carry out a laminating to the glass substrate 201 by the side of Th 
and a protective coat 302, and the orientation film 303, Although it consists of a liquid crystal 
layer 400 enclosed between the BM films 101a and 101b which carry out a laminating to the 
glass substrate 200 by the side of BM and the counterelectrode counterelectrode 301, the 
orientation film 304, and this orientation film 303,304 The point which has applied to th's glass 
substrate 200 the point and the low reflective films 202a and 202b in which beams of light 11 and 
12 carry out incidence from the glass substrate 201 by the side of TFT differs from drawing 2 , (b). 

[0041] A beam of light 11 touches the edge of low reflective film 202a at the optical path by 
which arrangement of a low reflective film of 202a and 202b passes along the edge of BM film 
101a respectively, and it is made for a beam of light 12 to touch the edge of low reflective film 
202b' by the optical path passing through the edge of BM film 101b in the example shown in 
drawing 9 as well as drawing 2 . That is. if distance between L2 and CD of those is set [ the lap 
distance of BM film 101a and low reflective film 202a / the distance between L1 and its AB j to 
D2 for the lap distance of D1 and BM film 101b, and low reflective film 202b, the incident angles 



thetal and theta2 of beams of light 11 and 12 will fill the above-mentioned several 1. 
[0042] Drawing 10 is the cross section of the liquid crystal panel in which an example of the 
relation of the end face of the BM film 101-1 in the whole liquid crystal panel surface - 101-n, 
and the low reflective film 202-1 - 202-n which has the pixel structure shown in drawing 9 .s 
shown Although the component of drawing 10 is the same as drawing 3 - drawing 8 , only the 
points which the low reflective film 202-1 - 202-n have applied to the glass substrates 200L, 
200C, and 200R by the side of BM differ. 

[0043] The relation of the end face of the BM film 101-1 - 101-n, and the low reflective film 
202-1 - 202-n in drawing 10 is an example in case the incident light to a liquid crystal panel is 
parallel light ideally, and is the same as the case of the incident light shown in above-mentioned 
drawing 6 Similarly, the relation of explain [ it / like drawing 3 - drawing 5 , drawing 7 , and 
drawing 8 ] of the end face of the BM film 101-1 - 101-n, and the low reflective film 202-1 - 
202-n in case an incident light is not parallel light is clear. 

[0044] Drawing 11 is the optical block diagram of the liquid crystal projection type display using 3 
board liquid crystal panel for the 2nd example of this invention being shown, the optical 
composition which shows the optical block diagram of drawing 1 1 to drawing 1 — the same 
the spectrum of red-green blue (RGB) 3 color — although it is the example of the optical 
system which used prism for - composition — the inside of drawing 1 — the white light source 
13, a reflecting mirror 12, and 3 colored light — a spectrum — prism 11, the plane mirrors 15a 
and 15b for B, and the plane mirrors 14a and 14b for R were omitted and shown 
[0045] In the example shown in drawing 11 , the auxiliary glass substrates 6R, 6G, and 6B were 
formed between liquid crystal panels 1R, 1G, and 1B and the polarizing plates 4R, 4G, and 4B by 
the side of outgoing radiation, and the low reflective films 2R and 2G and 2B are applied to these 
auxiliary glass substrates 6R, 6G, and 6B. 

[0046] Drawing 12 is the cross section in which being the optical arrangement shown in drawing 
H and showing an example of the relation of the end face of the BM film 101-1 - 101-n, and 
the low reflective film 202-1 - 202-n covering the whole liquid crystal panel surface. Although 
most of the component of drawing 12 is the same as that of drawing 3 - drawing 8 , only the 
points which the low reflective film 202-1 - 202-n have applied to the auxiliary glass substrates 
206L 206C and 206R differ. In addition, these polarizing plates 204L, 204C, and 204R were also 
shown in the auxiliary glass substrates 206L, 206C. and 206R as that to which polarizing plates 
204L, 204C, and 204R are also adhering. 

[0047] It is an example in case an incident light is parallel light ideally also about drawing 12 , and 
the relation of the end face of the BM film 101-1 - 101-n, and the low reflective film 202-1 - 
202-n is the same as the relation of the end face in the case of the incident light shown in 
above-mentioned drawing 6 . Similarly, the relation of the end face of the BM film 101-1 - 101- 
n, and the low reflective film 202-1 - 202-n in case an incident light is not parallel light is the 
same as that of drawing 3 - drawing 5 , drawing 7 , and drawing 8 . 

[0048] Drawing 13 is the optical block diagram of the liquid crystal projection type display using 3 
board liquid crystal panel for the 3rd example of this invention being shown, the optical 
composition which shows the optical block diagram of drawing 13 to drawing 11 — the same — 
the inside of drawing 1 — the white light source 13, a reflecting mirror 12, and 3 colored light 
a spectrum — the optical structure which omitted prism 11, the plane mirrors 15a and 15b for B, 
and the plane mirrors 14a and 14b for R is shown 

[0049] In the example shown in drawing 13 , the polarizing plates 4R. 4G, and 4B by the side of 
outgoing radiation were stuck on liquid crystal panels 1R. 1G, and 1B, and the low reflective films 
2R and 2G and 2B are applied to these polarizing plates 4R, 4G, and 4B. 

[0050] Drawing 14 is the cross section in which being the optical arrangement shown in drawing 
13 , and showing an example of the relation of the end face of the BM film 101-1 - 101-n, and 
the low reflective film 202-1 - 202-n covering the whole liquid crystal panel surface. Although 
most of the component of drawing 12 is the same as that of drawing 3 - drawing 8 , polarizing 
plates 204L 204C, and 204R are stuck on glass substrates 201 L, 201 C, and 201 R, and the points 
which have applied the low reflective film 202-1 - 202-n to these polarizing plates 204L, 204C, 
and 204R differ. 



[0051] It is an example in case an incident light is parallel light ideally also about drawing 14 , and 
the relation of the end face of the BM film 101-1 - 101-n, and the low reflective film 202-1 - 
202-n is the same as the relation of the end face in the case of the incident light shown in 
above-mentioned drawing 6 . Similarly, the relation of the end face of the BM film 101-1 - 101- 
n, and the low reflective film 202-1 - 202-n in case an incident light is not parallel light is the 
same as that of drawing 3 - drawing 5 , drawing 7 , and drawing 8 . 

[0052] Drawing 15 is the optical block diagram of the reflective method liquid crystal projection 
type display using the liquid crystal panel of three boards for the 4th example of this invention 
being shown. It differs from the composition of drawing 13 greatly in that the one-way mirror 7 
which forms plane mirrors 8R, 8G, and 8B instead of the polarizing plates 3R, 3G. and 3B of 
drawing 13 , and separates the light from the light source 13 spectrally two times was newly 
formed although the part was similar to the optical composition which shows the optical block 
diagram of drawing 15 to drawing 13 . Namely, the half which separated the light from the light 
source 13 spectrally two times by the one-way mirror 7 carries out incidence to a dichroic prism 
1 1, and a spectrum is carried out to the light of R, G, and B, among those R light passes along 
low reflective film 2R, polarizing plate 3R, and liquid crystal panel 1R, and after reflecting by the 
plane mirror 8, they carry out incidence to a dichroic prism 1 1 in a reverse path. The same is 
said of other G light and B light In this way, after R light which has returned, G light, and B light 
are compounded by the synthetic prism 11, they pass a one-way mirror 7 and are projected with 
the projection lens 16. 

[0053] The composition shown in drawing 1 5 is the structure where low reflective film 2R, low 
reflective film 2G, and low reflective film 2B were applied to polarizing plate 3R, polarizing plate 
3G and polarizing plate 3B like drawing 13 , respectively, and the physical relationship with the 
end face of the BM film 101-1 - 101-n. and the low reflective film 202-1 - 202-n is the same as 
that of explanation of drawing 14 . 

[0054] Drawing 16 is the optical block diagram of the liquid crystal projection type display using 
the liquid crystal panel of the veneer for the 5th example of this invention being shown. The 
composition of drawing 16 consists of the light source 13, the reflective boundary 12, a polarizing 
plate 3, liquid crystal panel 1', and a polarizing plate 4, the low reflective film 2 and the projection 
lens 16. Although liquid crystal panel 1' differs from the liquid crystal panel 1 of monochrome 
which the point which is an electrochromatic display panel shows to above-mentioned drawing 1 
- drawing 1 5 on the veneer projection type display of drawing 16 , it is the same as that of 
drawing 13 that it is the structure where the low reflective film 2 was applied to the polarizing 
plate 3, therefore the relation of physical relationship with the end face of the BM film 101-1 - 
101-n, and the low reflective film 202-1 - 202-n is the same as that of explanation of 
[0055] 

[Effect of the Invention] By explanation of the example of the above this invention, by the 
pattern according to the opening configuration of a liquid crystal panel, and the degree of 
incident angle of light The low reflective film which is hard to reflect or it absorbs light on the 
glass substrate by the side of the outgoing radiation side of a liquid crystal panel is formed by 
printing or application. The light reflected from optics, such as prism and a projection lens, by 
sticking the glass and the polarizing plate which printed the above-mentioned low reflective film 
to the above-mentioned liquid crystal panel, and arranging them is almost absorbed by the 
above-mentioned low reflective film. Or a sake. Even if the light which a bright screen is partially 
shown in the display of a liquid crystal panel, and penetrated this portion may reflect with a 
projection lens, it does not become stray light but the contrast of ** and the display screen is 
[ there is little influence of the unnecessary reflected light to other dark portions, and ] effective 
in increasing by leaps and bounds. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the optical block diagram of the liquid crystal projection type display using 3 
board liquid crystal panel for the 1st example of this invention being shown. 
[Drawing 2] the effect of the example shown in drawing 1 is explained — it is the plan (a) and 
cross section (b) of a pixel of a sake 

[Drawing 3] It is the cross section of the liquid crystal panel for explaining the physical 
relationship of BM film in case an incident light is convergence light in drawing 2 , and a low 
reflective film. 

[Drawing 4] It is the cross section of the liquid crystal panel for explaining the physical 
relationship of BM film in case an incident light is convergence light in drawing 2 , and a low 
reflective film. 

[Drawing 5] It is the cross section of the liquid crystal panel for explaining the physical 
relationship of BM film in case an incident light is emission light in drawing 2 , and a low 
reflective film. 

[Drawing 6] It is the cross section of the liquid crystal panel for explaining the physical 
relationship of BM film in case an incident light is parallel light in drawing 2 , and a low reflective 
film. 

[Drawing 7] It is the cross section of the liquid crystal panel for explaining the physical 
relationship of BM film in case an incident light is parallel light with bad parallelism in drawing 2 , 
and a low reflective film. 

[Drawing 8] It is the cross section of the liquid crystal panel for explaining the physical 
relationship of BM film in case an incident light is parallel light with bad parallelism in drawing 2 , 
and a low reflective film. 

[Drawing 9] It is the cross section of the pixel for explaining the relation between the liquid 
crystal panel in the case of carrying out optical incidence from the TFT side substrate, and a low 
reflective film. 

[Drawing 10] It is the cross section of the liquid crystal panel for explaining the relation of the 
BM film of a liquid crystal panel and the low reflective film which have the pixel structure shown 
in drawing 9 . 

[Drawing 11] It is the optical block diagram of the liquid crystal projection type display using 3 

board liquid crystal panel for the 2nd example of this invention being shown. 

[Drawing 12] It is the cross section of the liquid crystal panel for the relation between BM film 

and a low reflective film explaining with the liquid crystal panel of drawing 1 1 . 

[Drawing 13] It is the optical block diagram of the liquid crystal projection type display using 3 

board liquid crystal panel for the 3rd example of this invention being shown. 

[Drawing 14] It is the cross section of the liquid crystal panel for the liquid crystal panel of 

drawing 13 explaining the relation between BM film and a low reflective film. 

[Drawing 15] It is the optical block diagram of the reflective method liquid crystal projection type 
display using the liquid crystal panel of three boards for the 4th example of this invention being 
shown. 

[Drawing 16] It is the optical block diagram of the liquid crystal projection type display using the 



liquid crystal panel of the veneer for the 5th example of this invention being shown. 

[Description of Notations] 

13 — The white light source, 

12 — Reflecting mirror 

11 — 3 colored light — a spectrum — prism 

15a t the plane mirror for 15 b — B t 

14a, the plane mirror for 14 b — R, 

5R f 5G, 5B — Field lens, 

3R, 3G f 3B — Polarizing plate 

2R, 2G, 2B — Low reflective film, 

1R, 1G, 1B — Liquid crystal panel 

4R, 4G, 4B — Polarizing plate 

103 — Colored light composition prism, 

16 — Projection lens, 

130a, 130b — Drain wire 

120a, 120b — Gate 

140 — a-Si, 

1 50 — Source electrode, 

110 — Pixel electrode, 

100 — BM opening, 

200,201 — Glass substrate 

131a, 131b, 131c — Pixel electrode, 

302 — Protective coat 

303 — Orientation film, 
101a, 101 b— BM films, 
301 — Counterelectrode 

304 — Orientation film, 
400 — Liquid crystal layer, 
202a, 202b — Low reflective film, 
101-1 - a 101-n— BM film, 

202-1 - 202-n — Low reflective film. 



[Translation done.] 
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0«*>bA«fCBMRl OlatlOl b £©l»qSB 
LTttteK** 2 02 at2 02 bl4 

is t h mm** s»ft¥* if & rw u 

K202afc2 0 2 b)WftlW***!K ^gft©£*f£ 

[0 0 19] ±»©*1 i*H*fc<6R**«2 0 2 a k 
2 0 2 bSr^7^.*«2 0 1 |ctt*Ufc*fr"Ct>» 
^WRWftffiMrt-iSWft^fc***. #7*K«2 0 0ffl!l 
i»bA*rUXBMKl 0 lailOlb i©Pqg|S£iI 
a-f5JtH:#LTfi:BtW*2 0 2 a i: 2 O 2 b tfftfttt 

101a, 10 1 btiSKM)«2 0 2 a, 20 2 bttt 

tg^-y-CilboT, Jt©^-^^ 5 ^* 7 ^ 

W^5J:5l-BMIRl 0 1 a. 10 1bt«5WS2 0' 
2a, 202bt ©tt*BW»fc*^<Clt*Hi* fe fcV \ 

(00201 B3I4, «fty<*/U^©A*f** J lR*ft"P 



foot, ^tl^H**'***'®*** (D , 
(C) , (R) KfcrtSfcttlL, IC, I ROAM 

**TJflR-Cfc**frO«K«IKOV^, BMI10 1 
-1~ 1 0 1 -nijftRIW2 0 2-1-2 0 2-niOtt 
flggflto-^SrllWl-t-Sfc*©. ftft/^/i'OlRffiHT? 

(D , (c) , £S (R) ©sa.^'CHWu w 

#|CO^-CI±BM«l 0 1-1-1 0 1-n, {SRWK2 
0 2-1-2 0 2-n<DZb <«IBU **fcov^XttT 
FTffl©^7^ItS2 0 1L, 2 0 1C, 2 0 lRfcSV> 
ttBMJB©#?**K2 0 0L, 2 0 0C, 2 0 0Rt* 

[00 2 1] 03 d&^Tte, J£ift'**/l'feiSfc*5tt5 
BMgl 0 0-l©£i£®ALi:{fi;Kat®l2 0 2-l©£ 
ffi®BLi©S49Sgl«££LL= I BL-AL | , 
A,4i*t43»tSBMill 0 0-(i+l)©feiS®ACtffiE 
MR 2 0 2 - (i+D ©£«ffiBCi: ©fi4 9 EWS: LC= 

| BC-AC | , **/<***i«)BMlll 0 0-n©fe 
J8iBARfcfiK*H)l2 0 2-n©fe*BiBRi:©S4 5E 
(B*LR=| BR-ARl fcU AW3te»IU IC, I R© 

AfctfieL, ec=9 0° , 9R£©BH*#. 

[0 0 2 2] 
lSfc2] 

Lk*? t a n.flkXDk k=L, C, R ) 

*«fci-i 5 fcffiRltflU 0 2-1- 2 0 2 -nSrSBfi-f 
2>. -Tfcfc>*>, H3©«*^*A/+*fc43V>Tr±3t«I 

ciaa:K>ji«-s©T?Lc*» o -e*> o . ra^*^* 

a T?F±BL— AL= LL> 0 «SRJW«2 0 2-l©**BL 
]JStt:*WUT^<5) s *DE*^*A*«^ttBR-AR=L 
R>0 (teS«il2 0 2-n©fe«BR©**»tt*iaU-C 

[0 0 2 3] 4*5, KM!l2 0 2-l~2 0 2-nfc5 
^ItBMK 1 0 1 -1~ 10 1 -n©>ffi®t?fec-C -hffiJB 
»±a!©*iiilBJ±©BB«, «*.tf-h1BH 3 ©fftWIt* 
ttS rRfty<*/U**W8ttSBMBIl 0 0-(i+«© 
£«SU^Cfc{6R*tffll2 0 2-(i+l) ©fcffi®BCi©M 

40 *lci8ttaBMKl0 0-<i+l)©*tfiEfc<6R**2 
0 2-(w)roS»H«J icov^tt, «ft^A' 

[0024] @4lt AW3te#ifc*#-e*>^ 
tlKEft^^A'Cfe* (L) , f* (C) , ** (R> 
*3ttS^IL, IC, IRfflAMftSiW'"^ 

*-cec, fc«T-0L, *igt?6R (=Sfi) -efoS^ 

©^JSW-O^T, BMRl 0 1-1-1 0 1-nfcffiR 
MK2 0 2-1-2 0 2-nfc©BWK*»W+5fc©©, 
so Ka/^A'WWiiBia-CfcS. 4*3, H3iR-«*R»ia 
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[0 0 2 5] 0 4 tCfc^-C fc, JSeS^/Vxfe^(OBM^[ 
1 0 0-l©**BALi:<6E*tllll2 0 2-lCD£ffiBBL 
tWfi/<C<9ffiSi^LL, jSfa^^*:WBM^l 0 0 

- (i+D <n£$m ac 2 o 2 - (i+D ro£iSB 

BCtW*ft l 9Eg|8f£LC, fSf 9 ^W©BMilO 
0-n©fei»BARi:ffiRl*JR2 0 2-n<7?£fflffiBRtro 
a* 9 8§fitSr LRi: LT, **b?ft>J*3te* I U I C, 

1 R<£> A*N$ e L, ec, 6R=9 0° i©P$;& s , -tISfc 

2 £«fc-T J: 5 ICfiRWBt 202-1-202 -n£B» 

tCA^-fSCO^LR^O-e&fl, 4 J *t?liAC-BC=LC 
>0 (BMJUl 0 l-(i+l)©£WACO#jJSf±*ttiLT 
1^5) , fe*T*l±BL-AL=LL>0 ({SS:*f^2 0 2 

[0 0 2 6] fe*5, A*t*#lfc*ft-<?*><>"C. 

«, @ 4 x*^ & s fc* &> $ <> 

[0 0 2 7] H5lt, *ft^+A'^©Al*3tei»*«3t'^ 

fco-c, **b j e*LKft^*A'Ofe*i (D , fife 

(C) , £SS (R) fc*ilt6#*IL, IC, IR©A*t 
ft 0 ^Wft/^/i'O+ite-CSitt. 6 L, *S£T? 0 R 

£j*fcs^©fBM9fc-o^-c, bmbioi-i~i 

0 l-ni:fiRi*«2 0 2-l~2 0 2-nfc«)BW*«rR 

[0 0 2 8] 05iC*5^Tk, JKft^/l/£*B«>BMlil 

1 0 0-KD^ffl®ALt{SSWJK2 0 2-l©£i»BBL 

-(i+l)W^«ffiACt{g;S:W^2 0 2-(iH)©feiSI 
BCi 9 S§8t& LC, ^ft'^-M?*© BMlSlO 

0-n©£«ffiARi:<ftR**lll2 0 2-n©fe»BBRi:© 
ft/i5B(t4rLRi:UT, -t^*tAtt3te*IL. I C, 
iR^AfctftOL, ec=9 0° , eRfcroM^, ±!fil!c 

2 «:«fc-f J: 5 2 0 2 -1- 2 0 2 -n£IS^ 
ic^ftiSlcAM-rso-CLCiiOT-feiJ, St*'** ^ 

$$-eteAL-BL=LL>0 (BMfil0 1-l©«AL 
iSttfrfflU-CVS) , *ffi^*A'**B-(?f4AR-BR=L 
R>0 (BMll 0 l-Nro£«SALO*^l4*-UU-CV^ 

[0 0 2 9] E9 6 f*. jRS^^^roAW^^^tDt-C 
fcoT, (L) , 

(C) , £$S (R) fc*Stt4ft*IL. IC, IR©A*t 
■fiBL, flL, 6R^fixt9 0° •CfcS**®**^ 
ICO^T, BMlSl0 1-l~l0 1-ni:jlKltl2 0 

2-1-2 0 2-ni:©B{M»«:ttW-**Sfc»©» 

[0 0 3 0] EieiCfc^'Cfc, ^fa^/^^BM^ 
1 0 0-lW*fflBALi(g;SW^2 0 2-lco£SBBL 
i:WS^9S§WSrLU IfB/^t^BMgl 0 0 
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-(i+l)<D;£SgBACi{g;R«Sl2 0 2-(W)©fcJgI 
BCi.©a*9El»4rLC, *4^A*«OBMlll0 

0- n0£*BARfcffiR*M2 0 2-n©£$8BBRi:© 
a*D®t&LRi;-r<5fc» ZhZhMSKM I L, I 

C, IRCDAWft 0L=0C=6R=9 0° i©B8ff*» -t 
|H^C2 *S§fc-r ct 5 HH6R*t«2 0 2-1-2 0 2 -n* 

Baei-5o -*-**>*>, Hectta^Mifc^-ctt^-r 

H©^fcSKfcA*tt"5»"CLC% LL*r LR% 0 "Cfe 
ot, BMll 0 1 -1-1 0 l-nfc<SRI*IK2 0 2- 

1- 2 0 2 -nWWBttvW'frfcKffJB^ J: 5 fcE*L-T 

[00 3 1] H7li, K*^*/w^©Al*3ta JS WT*© 

(L) , <P* (C) , (R) Tf4, y-®kisxmm 

IC, iR©7JM3ti:*9» ^flfcia^fett^ih^ih,** 
IL' , I C , IR' ©AH* - !?*)!), *©tfbo#^ 

WPftflL, 8L, e His XV ev , ev , 0R' -efc 

5*&©S9li«fco.V'»-C, BMg 1 0 1 -1- 1 0 1 -n 
i{fiKtt)$2 0 2-1-2 0 2-ni«KI#4§ilJlH _ 5fc 

[0 0 3 2] S7K*5V>-Ct», $I^^S»BMI8 
1 0 0-lW*ffiBALt{&K*f^2 0 2-lW£8SBBL 
t 9 SBStSr LL, iSft/^^/W**© BMllOO 

- (i+1) ©feiBB AC£{&Kl<tJ& 2 0 2 - (i+D ©£$BE 
BCi©a&9Bg8i£LC, i| B /^*«roBMH0 
0-n©;fe*ffiBAR£®£:»J&2 0 2 -n©£iS5BBRi:© 
*&9Bg$££LRi UT, ^r^'HAl*^ I L' . I 
C, IR©A*h8t©M#a s , ±1B»2*rj«fc-t-J:5Kfi 
Kt*Jg2 0 2-1—2 0 2 -n*IBfi-t"5o "f^t)*>, 

[0 0 3 3] 

[Sfe3] LK 4? t a n 0 K' X DK (IIL k=L) 

[0 0 3 4] 

[*G4] 

Lk^= tan0k X Dk ({EL k=C, R ) 
t ft 5 J: 5 KKSRWR2 0 2-1-20 2 -nZmWT 
5. rfttt, BMK 101—1—101 — nij&jxMK 2 
0 2-l~2 0 2-n©»» ^JimwtJSi 

©Sl#^co^ ^ ^■rll*Mi<)±^fe©At : ^3 l ^:^lIL , , i 

, C , IR' OAWftflL* , 0L' , 0R' 5rfflv>fc±IB 

©AWJti^lL. IC, IR©A*M$0L, flL, 0R5:ffl^ 
fc±iaic4^^r^5rS*-t-5o vvj-ix© 
BMIgl 0 1 -1-1 0 1 -n©*BBt>fiRWW2 0 2- 
1- 2 0 2 -n©i£B J: 9 t tt^WiKBfii: ftS„ 
[ 0 0 3 5 ] 19 8 tt. atft^^A^OAl**** W«© 

(L) , (C) , (R) UTSIlc 
A#H-?>a J , HIBfcMfei^fefi^Hm^IL, I 
o c, I R<DA%% k *) , *»»±a»5>tt**Hfix3te« I 
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V , IC* , IR' roAtOfct-fcO, ^tff>of«!^ 
Mtvn, 6L, eR&zvev , ei' , ev x*hz> 
m^nmm^^x, bmi i o i -i~ i o i -nt 

1&R%m2 0 2- 1-2 0 2-ni<D|?@#,#0 7 
5. 

[0 0 3 6] @8!^Tt, ^/^^SWBMI 
1 0 0-lO**iBALi:ftSitBt2 0 2-l<E>£*£BBL 
1 05*a!e 9 S§!££ LL, BMllOO 
-(i+l)0^4ffiffiACi:ffi:RW^2 0 2-(i+l)©£*B 
BCtwfift 9©i£:LC, JSA^/w^ig«)BMHgl 0 
0-n(DfefflffiARi:{SRW^2 0 2 -ntf>£ffiBBRi: (0 
fi&9l®i£LR£: LT:, ^ftmAWftiBiU L, I 
C , IR' ±iBSSc2£«fc-r.fc9 
J'ffiSWK 202- 1~ 202 -n^IBB-T So -*t£t> 

*>, 
[0 0 3 7] 

[&5] LK t a n 0K X DK MIL k=L) 

[0 0 3 8] 

1*6] 

Lki? tanfik'X Dk «tU k=C, R ) 

•e*>*. ^frft, BMiioi-i~ioi-atfts« 

H202-1-202 -n©J£B©68#f±, ZtlttlOfi 
ffiBroP^lco^Tftfefcifcia^^AatftiKUL. I 
C, I RO A#t£ 6 L, 0L, 0R£ffl^fc-tK$:5Kbfc 
£$B©H#fc<H>Ttt£#**±a»b<&A**7t» 

il' , ic , ir' (DAttftev , ev , er zm 

0X£Rltl£2 0 2 -1—2 0 2-n(£>i&®t>BMJ^l 0 1 
-1-1 0 l-nOffiffii9 fcl±*tH-f«3Si:*5. 
<6Rl«2 0 2-l~2 0 2-ntBMll 0 1-1-1 

ftig-efc5o 

[0 0 3 9] ±EH2*>t>H8tT?oBWt4. Hi©* 

ft/^/HR, 1G, lBt UT0 2 (C7j%"^"<t 9 f£BM 
ffiijro#7*S#2 0 OA^Jt^AWfSHISt©**^* 

■ftiJ©^7^S«2 0 l^bAW-f5- ^ fc#x.fc*K - 
<754§£-O|£i60iJ£0 9 fc^t". 
[0 0 4 0] 0 9ft, 3t7JW*TFT««>^5^*«2 
0 l«A»5»>JWi-5»&»BMgll 0 1 a, lOlbt 
fiSHK2 0 2 a, 2 0 2 b t<DH^4rUi.B^-r6fc*<D 
IB*©WrffiH-C4>5. 0 8 ©«/S;g3ift0 2 (b) tPl 
fC*>9, TFT£«Jf-f 5fl!lW;tf7;*g*£2 0 1 i, 
K#7*S«2 0 lfc#|*lU-CRtt&*oBM*:«Jl-*-<& 
l©^7^i«2 0 0t, TFTftl](D^f7^StS2 0 1 
IC«Ji+*B*»ffil 3 1 a, 131b, l31c*lJ: 
tf»MR3 0 2, @B[6]l&3 0 3i:, BMttiJW^7^S« 
2 0 0(CifflS1-5BM^l 0 1 a, 1 0 1 b *5 J: tf*t|6] 
@K*J-|p]®ffi3 0 1 , 62r6]J8l3 0 4i, |ggai6]K3 0 



/(? 

3, 3 0 4WfW(CitAbfcJKfBS4 0 0 
ftitftll, I2«STFT«ro#7^S«2 0 l^bAW-t" 
5lfc£mSSMl2 0 2 a, 20 2b**^fflS 
2 0 Ol^*L'CV^^ 5 02 (b) tgftSo 
[004 1] 0 9 fc^-tlWW'CtH 2 t IS) {& 
S^SS«)2 0 2 8*5^^2 0 2 bOBBttft, -fcftfixB 
MglOla ©**ii5*BT?3t« I 1*MSEWR2 0 
2a©*fc*U BMflll 0 1 b ©«£ffi5ftS&T-ftiH 
I 2*MSSWP 2 0 2 b ± 5 ici-So -ttt 

*>*>, BMil 0 1 a £ftEJWflt2 0 2 a icOmftUSg 
fcfcLliiitJUtWABllloeHISrDl, SfcBMglO 
1 b &4&K4tH2 0 2 b fc©*fc0e»*L2*3j:tre 
©CDIW©EllttrD2fc-*-5i:, I2©AJtfl 

[0042] 010ft, 09 KfpirmMWi'M^ir^W. 

S^/l^fWBMll 0 1 -1— 10 1 -ntiSSW 
)g2 0 2-l~20 2-nt©*ffiroM^©-WSr^^ 
a^^;KO»rB0^fc5. HI 1 0 roWfiSHSfiH 3 — 0 
8 tlSjCefeSflS, {6Kt*Jg2 0 2-1-2 0 2 -n^B 
MWW^f7^S«2 0 0L, 2 0 0C, 2 0 0RK&* 

[0 0 4 3] Ull OiC&ftSBMJ&l 0 1 -1~1 0 1 
-nt{£RJWfl!2 0 2-l~2 0 2-nt©»H# 
ft, jgfa^^^/U^OAltTt^SSW-^fi 1 *^** 5 *^* 
OHJS^J-Cfo 9 , #ij5E0)0 6 lC^:-fAW7t»*-&^ 1^ £ 

MBtl 0 1 -1~1 0 l-nki&R%m2 0 2-1-2 0 
2-nitf>SB<Z>P#ft0 3~0 5, 07, 08iPM£ 

[0044] 0ii tt*3§W©» 2 ro*ifi^J*^i-fc* 

©, 3«?SfB^>'VS:fflV^fc^aiS^T f -<^^'WW 

3ti»j5g0T?feSo 01 i»ft*£*/&0ft, laifc**- 
t/t^m^tmrn^mmn (rgb) 3fto»*-&*R: 

<D«gl3, RW«tl2, 3fe*»*^5XAll, B 

ffl5pail5a, 15b, Rffl¥ffi^l4a, 1 4b=fe-^B& 

[004 5] 011 iC^-TIIJte^i-eft, 1 

r, ic, ntmm\<ou%m^, 4c, 4Bt©i«fc*i 

» ftW^7^S«6R, 6G, 6BSrKW, <SS»)^2R, 2 
G, 2Bftl^lii]^V^S«6R, 6G, 6Bl£^*LT^ 

[004 6] 012ft, 011 fc*-r#¥E«"C> t^ft 
^/^StCtjfcSBM^l 0 1-1-1 0 1-ntffi^ 
WI2 0 2-1~2 0 2-nt©«BBWBB«W—WIS:*1" 
8(fB0t:-fo5o 01 2W«^S^ft^^ s EI3~08 
tlSlCT-fo?)^, te»i2 0 2-l~2 0 2-n« 
^7^Stg2 0 6 L, 2 0 6C, 2 0 6RIC^*LT^ 

so L„ 20 6C, 2 0 6R|iLftttf£«2 0 4 L, 20 4 
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C, 2 0 4Rt.*S*b-CV^trot Ltr.jT/t)<B3t*2 
0 4L, 2 0 4C, 2 0 4Rt>^Lfc o 
[0 0 4 7] 012 KoVT Aft3t^S^t¥fT3t 
T'feS^'&^IIJfe^J'efef » BMilOl-1-101 
-nt{£Rl=r^2 0 2-1-2 0 2 -nt «Z)SgE»Kfii 

BMgl 0 1 -1-1 0 l-n£f&K*fr®l2 0 2-1-2 

0 2-ntwagffi<OM#>*>0 3~0 5, 0 7 , 08 £P) 

[0 0 4 8] EI l 3 te*&W<om 3 ro5fc*09*zrt-fc» 

#3M*jfciH-e*>3. si 3«ft#$!/&0<4, ant* 

All 2, 3fe#$Mfe7'!>XAl 1, Bffl¥E^15a, 

1 5b, Rffl¥®&l 4a, 1 4b&^R&Lit} l £3^tig«: 

[0 0 4 9] El 1 3 KTp-tmMMX'i-i, WLMi'*** 1 
R, 1G, lBtcttttffi0tt%IK4R, 4G, 4B«rWftU 
t&KttJg£2R, 2G, 2Btt0Efi^«4R, 4G, 4BKlfttt 

[0050] 11411 013 Kfjp-tt/t^mX. JRS 
/"'•^yV'Mtt'fcSBMlS 1 0 1 -1~ 10 1 -nt<ag; 
#=fj^2 0 2 -1—2 0 2-nt«ffiffiroM#ro— ^J4*-f" 
WiBH-CfcS. Hll 2ro*/&gfifl4*g|57>aS03~0 8 
kffttUkZtf* #7^SS2 0 1L, 2 0 1C, 20 1 
RfcflWfoK2 0 4L, 2 0 4C, 2 0 4RSrBfi 5 tttt, teR 
JKIR2 0 2-1—2 0 2-n£f£15ft*K2 0 4L, 2 04 
C, 2 0 4R(C^*LT^5£;!iW<£<>-C^;5o 

[0 0 5 1] 014 moV>T t> 

■efcS»&W»6«-X?*>9» BMKl 0 1-1-1 0 1 
-n£{&g:*frJ8l2 0 2-1-20 2-nt©SffiWHffi 
14, mJ^^m 6 {^•fA*f*W^-g-ero«EWH# t PI 

BMRl 0 1 -1-1 0 l-nH&KWH^ 0 2-1-2 
0 2-ni:<75a8ffitf>B8#fc0 3~0 5, 07, HI 8 t IrJ 

[0 0 5 2] 015 tt&ftW<DB 4 O^JfeWSTTp-f-fc* 
03, 3*0D«*/<*A'S:fflV^fcK****«*a»»9 , -f 
^/WO*¥»*BT*>6. 0 1 5 Wft3 & *J&0»4, 
0 1 3 fc*f **«*K-»»iS J S«H"t"** I » 0 1 3 © 
llifcKSR, 3G, SBODttfrflfc^BRWftSR. 8G, 

8B£18tt, ftjBi 3^bro3t&2^&i-5^— 

7 5 9-7fc«fcfcRttfc/6ii*iai 3 

-*-**>t>, JCil 3i»fe03jtS:^-7 5 7-7 K. 

LtR, G, BroftK:#ftU ODo^R^t^ iSRW 
Jgl2R, fBfe«3R, «»^/HR*:ii9, ^PERW^ 

8 tStt Ufc.05t>a»0!>fiy»T^-f n -< j/ * 7"!J 1 
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Al ifc-0&j££*wfc©t>, ^-7 5 7-7£iIiiLT 

[0 0 5 3] 015 fc^tHMttt, 0 1 3 i H^lcfiR 
«Jg|2R, {gR*t^2G, ffiR|**2B#*ft*WB3te« 
3R, fifttfSG, i§3t«3BlC^*£*Vfc«agTfci!>, 
BMll 0 1-1-1 0 l-n£{6£ttJS2 0 2-1-2 

0 2-nt 05«E t <D&BM#»40 1 4 (Oi&BJ t 

i [0 0 54] 016 f±*38W©i8 5 ©UlS^Sr^-tfc* 
05, Ht|g05}Kft^A'Srfflir^*:«ftS9»9'-f^7'W 
©3tf«Wrfo5. 016 (D«^J43tJi 1 3 , 

1 2, fil*feg3, ifoH'^/H' > iS3fcK4, {SKtt^ 
2, 6*»?>^5o 01 6fflM?if^ 
^7"i^'i"C{4, S£&'**/n ' »4#7 — tfoft'-M^-Pfc 
££#±850 1—015 * n 1 
iH&S#, <SR«il2^fi3teK3Kfc**n*:*3!fC 
*>S©f±Bll 3i:IBI*"e*>!K LfcdSoXBMfltl 0 1 
-1-10 1 -ni:{6;K*tJ8S2 0 2-l~20 2-ni©S 

o ffifc OJBWRttttMMSttH 1 4 fc |HJ*-C*>S. 

[0 0 5 5] 

fty^/uo^BPttJ^JaitfjlfcroAWftAtiSlifc^* 
-VT\ JRJ|/-?^/U05tb^Effi!l<O^9^S*S±t3t*© 

£t#;03S£Wf4'>& < 9 » **®E© 3 ^ b 7 * b fifffiB 
[01] *5l^03|gi«>iate^JSr^i-fc*o?, 3«jffiS 

[02] 01 m^-risEitwroswft^RM-fafcftwii* 

40 ro±c50 (a) t»rffi0 (b) -e*>5. 

[0 3] 0 2T'AW3 l e^HR^-efc?)*&'&O3BM^t{£ 

[04] H2"CA*t*a s 'R3K*t?*>5*fr©BMili:fi 

0T*fo5o 

[0 5] H2TA##a s «**-Cfc6»fr<0BK*i:<6 

0t?fo5. 

so [0 6] 0 2-eAW*i4 S5 Ftf3tT*fcS#^roBM^irffi: 
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[0 7] H2^>JH##¥ffit«S^^ft^fc*^ 
©BMii: {&£MR t (D&fiii^ fcttH -t" 5 fc * « A 
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